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Abstract of JP20021 94558 

PROBLEM TO BE SOLVED: To provide a chemical conversion coated steel sheet of which the 
corrosion resistance is remarkably improved, by making fluoride coexist with oxide or metaihydroxide in 
the chemical conversion coating. SOLUTION: This chemical conversion coated steel sheet has the 
chemical conversion coating, which is formed on the surface of a base material of galvanized steel 
sheet or zinc alloy plated steel sheet, and in which fluoride coexists with oxide or hydroxide, of valve 
metals such as Ti, Zr, Hf, V, Nb, Ta, Mo, or W. Oxide or hydroxide and fluoride included in the chemical 
conversion coating is preferably adjusted so as to have a concentration ratio F/O (an atom ratio) of 
1/100 or more. The chemical conversion coating can include soluble or hardly soluble metal phosphate 
or compound phosphate. 
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(54) CHEMICAL CONVERSION COATED STEEL SHEET SUPERIOR IN CORROSION 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chemical conversion coated steel sheet of which the 
corrosion resistance is remarkably improved, by making fluoride coexist with oxide or 
metalhydroxide in the chemical conversion coating. 

SOLUTION: This chemical conversion coated steel sheet has the chemical conversion coating, 
which is formed on the surface of a base material of galvanized steel sheet or zinc alloy plated 
steel sheet, and in which fluoride coexists with oxide or hydroxide, of valve metals such as Ti, 
Zr, Hf, V, Nb, Ta, Mo, or W. Oxide or hydroxide and fluoride included in the chemical conversion 
coating is preferably adjusted so as to have a concentration ratio F/O (an atom ratio) of 1/100 
or more. The chemical conversion coating can include soluble or hardly soluble metal phosphate 
or compound phosphate. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The chemical conversion steel plate excellent in the corrosion resistance which uses a 
galvanized steel sheet or a zinc alloy plating steel plate as a base material, and is characterized 
by forming in a base material front face the chemical conversion coat with which the oxide or 
hydroxide, and fluoride of bulb metal in which insulation resistance with expensive oxide is shown 
coexist 

[Claim 2] The chemical conversion steel plate according to claim 1 which is one sort as which 
bulb metal was chosen from Ti, Zr, Hf, V, Nb, Ta, Mo, and W, or two sorts or more. 
[Claim 3] The chemical conversion steel plate according to claim 1 whose ratio-of-concentration 
F/O of O and F which are contained in a chemical conversion coat is 1/100 or more at the rate 
of an atomic ratio. 

[Claim 4] The chemical conversion steel plate with which a chemical conversion coat according 
to claim 1 contains the phosphate or compound phosphate of fusibility or an insoluble metal 
further. 



[Translation done.] 



http://www4.ipdl. inpit.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.i... 2007/11/22 



tO o 

TO £ 



4- to 
O a 



So 

CO 

" 2 
o- 



o 

to o 

.2 CO 

-o TO 

§3 

> « 

0 to 

1 | 

§| 
_c +* 
cj ra 

II 
2 ? 



« to 



£ « 



o o> 
c « w 



-8 



O to 

b ro o 

O bO _ 
° £ 5 

ill i 

5 >> o 



CD "D 
-C c 
+J TO 



8 s 



1 s « 
| s- g 

5 a> _c 

£ -= 5: 

2 S " 



ca c 

E a) 

^_ to 

.2 JQ 

e « 

4) CO 

> «I 



o 

o o ■_= 



u " «l O L 

23 uS = N 
S ? * Lf 

Q. ° « *- 

to oj E c " 
o +j E 



9 w o 



4J Q. 



_ 2 3 
to cL «+= 
i 2 E -a 



CD tO >< 

> ? 2 



O TO O 

£ « -S 

J? °- x 

o "55 o 
to « «> 

b0 ^ -c 

■E|J 
£•5 5 

tS _£ "5 
g ^ to 



5 ft 

OS 

0) 4-» 

to 

_TO bO 
CL C 

— +3 
TO TO 

£ a. 



o « 
o 

c 

10 o 

.2 "43 ^ 

E ■§ . 
® « > 

0 .E n_r 

to _c ^ 
_c o . - 
- IE N 

TO 5 

J5 .= 

<D 

1 5 Ji 
■J I 2 



c o ro 

3 2 -= 
o a. o 



u_ + J . a. 
o * - > 



o 



cd 



£ < w 

•2 s 
£ J S 

to "TS to 
to -£ to 

to 



■5 o> \ 



S 5 

E ~ 



3 -5 -s 

E ° « 

to E 
<i> -o 

« C -Q 

■e S o 3 



i= o to 



O (0 



2§^ 



5 to E 
■e -a « 



3 _Q >, 



• E "g CO 

hp <a < 



+4 C O 0) £ 

_c; to O aj h: 

V O 3 > ^ 



— +J • = 



2 O o> "« O TO 

° -° c .2 
E ^ > .2 £ 



o 3= 



T3 <U C 

TO Tjj 55 

E « ' 

^ « c 

o 5 o 

to 5 o 



O to 

§5 



1* 



TO o OJ 
TO ai ^ 

o T> O 



- 1 

5 i I 

to a> c 

< £ I 

^ — o 

« -§ 
li| 

8 «> i 



O TO _c Q. TO 

(i Vf » w 



>< O L L JJ 



o o . 
E ■ 



I 2 



TO 



TO 



■s ? s 

2 » 



tO Q. 



<D <u +-* TO 



t: ™ 

« TO 
O tO 

B ■£ 

T_ ° 
o 5 

s§ 

£ o'3 



5 -g S = 



5 2 



c _ 

.2 Q. 

-t-J to 

o o 



-a 2 



_4_i TO O 



S> o « -a 



X 

M <u 



"5.=S h- >< 



TO 

.2 c 

-M 0) 

x c 
o <o 

iJ 

S 2 

« 

o 
E 
a) 



TO 

5 a 

c c 

O <D 

Pf E 
c <u 

S » 
at 

<d 5b 

■5 > 



8 | 

1 | 

to .-e 

to 



1 2 

O 4-» 

CD O 

o 

bO vl 

-E 

E « 

o « 



Is 

p. 



8 8 S 

C TO 2 

2 2 x 
E " 

3 4) W 

C -c ■- 

+3 ° "CJ 

C *4- <D 

O O +j 

" 4, w 

« E 5 

to "^j TO 

W 4) 4= 

o +■» -9 

42 t! 5 



Q. o> 

° ^ Q. 

.h — to . 

« TO © 

- e to 

U =9 c 

tO 3 .0J 

I O 



£ S 



2 e 



« III 

— flj CO 



CD tO 

2 41 
E 



Q- o a. 

i ° « 
a> a) .> 



C § - 

c >, 

■— +J 

« = .<2 

IE -9 o 

to £ 

.£ ^ <D 

c • « 

« ^ o 



_o> ±± 



_ -8 % 

tO 



tO CD " ^ — «J oj 

^ CD 0J .> -9 p c 



" ° p * 



to 4_» o 
+ J ho -o 



S i3 

o ," 



2 I 
E £ 

X2 



It 



j= -= to « _w 



Si 
2 8 

+3 c 

CD b0 



8 i 

<5 o 



o c 



TO _>> 

O cD 

O > 

0) *+= 

o 

XI CD 

<3 ^= 

■5 » 
to to 
■(-» 

TO O 



a> o 



a o 



52: 



-D TO O 

C ° 

C C TO 

I a s 

.<2 ^ -a 

— o » 

1 g > 

t O «j 

^ 2 *i 



5 = 3 



-d c ° 3 



is ai > s « 



TO O 

2 S 



8 ^ 



S if "i § 2 



3 TO "O tO m Q- 2 



bo 

E 5 



1.8. 



g -2 



-4-* _ 

°r ^ g 

<D O ^ 

« ° Of 

S §f 

to to «J 

c a> « 

.2 > £ 

"g o £ 

TO O 3 

■ s s5 

, TO •— O 

' S £ <» 

: 2- -c -c 

, a. ° o 

' <D ^ 

. -O _c 

i C 33 o 

' « *• 

O C k_ 

t S oj 

o > 5 

o Eb < 



TO <D 
O JC 

CD « 



C CO 

I 2 

tfc CL 

-a 

CD C 

to TO 

1.5 

co to 
o 

CD CL 

QJ CD 

■+-» "O 

to | 



to ■ = 

■§ I 

» -o 

CD > 



TO (j 



g | 

_TO Q- 
CL E 



lOJ. 

- TO -K- CD 

Q. * tO 

: 2 co « 

i <= tf 

L t) 2 (9 

, TO > tD 

i ■& s -S 



I TO TO C q 



%2 

CL -JP 



■B "° o E 



<u — 

ETO 
o 



bO o 
3 O 



$2 



TO 



to o 



CD o CD 

Si I 



in 

_ o 

Jb 

TO ^ 



£ ^ 



CO ^ 

E 



^ tO -M 

■ TO 

S « o 

E c ° 

8 i ■ 

9 E -S 
-I = 

3 -5 3 

CD — Q. 

to c £ 

cS 8 

.2 c w 

CO CD Q 

2 £Z 

^ o c 

8 o« 



-= ^ ^ > 



= cd ro 



CO L= 
TO ~ 

2 E ^ J= 



TO 



3 E « 

+J to > 

< &l 

TO = 

o .2 
o c 

e.s 

w w o +i 



_ w 
<o to 



5 " 

O 3 

E « 

^ to 

5 5 



JC 3 0^3 



>< 



c TO 

43 to 

tO 

_ CD 
TO - 



c J2 - 



-s t-» «> a. 



*3 CM 



ti — ~ 



o 

r> 



2 2 cd 



O ^ TO OJ E CD ^ 



** « "> -E- — ID 

O «> . > « *J C ii 

2^-S- 

^ -Q 

a» -| 

"5 to 



S. a> to 

^ CD CO 



o o 

CD U 

CD .E 

^ 8 

c 2 

to 2 



<D a> 



■P o 

TO • Jj 
.2 TO 



"° i2 — 



2? a> « 



g 8 1 
8„- h 

E *- 



TO (p CM 

•E 5 o 



4-» O 



§8 S 



sis 

_Q CD 
3 Q. «4- 
CO O O 



k- CO 
TO « 



° ^ a> O 

to *^ o . . 

CD 5 

E J 



CM 
CM 

\ 



s 



■3 

'Bo 



CL 



IS t 



o 
i- 
o 



— CO 



CD 



I 



CD -t-J 



Q. 

E 



^4^ 3 

to to JS 

— — to 

1 o - 



H -2 

+J CO 

CD C 

_Q TO 

4-» •+-» 

o ^ 



5 o 



_ CD 



-3 -a "> — CL CM CO 



o 
c 

o 

-M 
Q. 

O 

to 

CD 

Q 



o 

O 

o c 

'-3 
TO 

II 

-a .52 ^ 
_2 i to 
s; 1Z 1 to o - 

TOi — -t O 

Q o -c 



■6 



« « E 
■g o 2 



T3 "F +J 
1) S c 



TO 5 



2 = 
2 5 

TO — 
CD TO 
9- C 



-5 "5 



E -S2 -o 



t2 - 



_ bo 

£ £ 



TO O 
bO 



£ a> c c 



TO ~ 

E w « 

_ c o 

U — w 

CD <D dj 

« .£ *T3 

1^ - 

bO T3 " 

CD . 2 *n£ 

2 g S 

CL to 



a) fS 



CD 

— + J "E 

- to 5 

2 

iS CD 



u « c +J 
+d * TO W 



£ 5 £ i 

**- ^ « TO 



-o .« c 

CD CO O 
N <D 



^ EE 

_TO CD 

CL <D -t-> 
— JZ 3 



3 8 - "i £ 1 

+J CD 1_ CD O 

TOO) O — P 

o o o to 5 



m bO 

TO g 

tz to 

O to 



•£ & 



+J CD 

< oo 

^| 

»_ Q- 

.2 >» 
c o 



o . 

.ii: 

.0- N 
CM O C 

o to to 

O « — 

P.P. s 



CO _Q 

» i 



■a g 

2 CL " 

S o 

bO -O 

a S 

- 0 TO 



>. to 



S » i 

4-» CO 



— Q. 



CL U 
2 « 



« TO 

-O bO 

CD *j 

N CO 



CO — 
3 TO 

5 TO 



£ -m "5 S 

-l tO *JT 



CD .-5 c E 



^ bb 
• < 

2 «j 

TO 



5 



o 

bO "cd 



"5 TO 

•S 



9=' 5 3 2 



o 

E « 



"S - ^ . 

3 ^ " ■ 



5 w 



« O to TO -O 
<1> « V- 0) 3 



TO 



■ 01 r- 
CD TO 

5 *x 



!| 

- 5 

bo . 

to « 

<2 ^ 



TO C 

bo.2 

is 



TO 

>> 

_q TO 



bO S 



33 CO 
CD O 



E .2 



CO 5 w O tfc c 



£ "to ™ i 
5 O bO ' 
. C fc .£ ^ 
C (DOC 



■M _Q 

S - 
£ o 



MS 



4-» 0 



to .2 

5 "° 

C 3 TO >• ,t0 

3 2 P ° ^ 

C g; £ £ 

«> = O M 

-o o to 



§ 4J c to 



3 £ 



Q. O 

£ 



O TO to TO 



+J C a, O 



Solo 5 .2 fi 



TO CO 

X o < 

ai o : 

to P, / 



C O 

.2 c 
c: 

.N tO 

C a) 
TO C 
> bO 
to 

8> E 



TO E c 



< CO c o > 



-5 >, -o « 3 *3 -o 

« * S « ° 5 c 

.tO O TO j) to O t 

^ O r> 0) Q. to 

f ^ O » "E -S ° 

4) "+J tO CO I CO 



c 2 ^ 8 

TO T3 C Q. 

1-1 I 

to -a C * 

8*1- 

2. e t; ^ 

to o 



c 4 j- 



TO 
O C 
U TO 

Ms 

(O CD 



w. JD 



o to 

O (D 

— O 

TO O 



3i . .2 o 

to TO C 



£ * 
2 * 

i — i TO 

Jo 

C J= 
TO O 

II 

TO a, 
5 ^ 



TO TO 

CO £ 

C o 

S 2 • 

TO +3 

a. c 
to O 

bo ' 



E -o 

P P 



» o 

= O 

TO ^ 

to o 



* 3 

4- CO 

■S* 

2 5 

,1 -a 



g i 



CD 



o _r 

CM TO 



Z 3 3 to 2 



O ° 

O o 

co -2 

^ 2 



c 

cj to 



_Q 

■s s 

-§ ■» 

CO « 
TO ?2 
_Q C0 

o § 

o 

to 

II 



Tf 

2 § 



□_ o 



8 .1 

0 2 
= 8 

TO 

TO _2 

| 5 
+j to 

TO C 

1 > 

CO CL 



E o 

o TO 
CD j_ 

6" 



3 13 



.2 •£ ii 



TO CO 



^ 3° * 

± o s 

TO -c _ 

w — 5 

bo * -2 

.E to" to 

c 9- « 

to £ 9- 

I « ° 



_ TO TO 

l£| 

TO -Q 

- -d to 

E TO „ 



to to O 

TO 15 

to t 5 

• Q. to » 

to — 

_c 5 o 

o_ o _ 

TO TO 

-o E «+- 

C TO O 

TO t^ tO 



£ to 



to £ 
E 2 o 



TO 4-» 2 

1.2 § 

TO +-» "TO 
— - TO 

= 2 § 
o o -a 
« 4- o 

>£ I 

~d TO ~" 

01-10 
a d o_ 

.2 O CD 
"+J 

S 2 o 

8 ^tjs 

E o ^ 

TO 

« £ 3 
> o 

to £ o 

e a, « 

.2 TO £ 

C tO v+- 

^ TO O 

*43 C .2 

a 

TO ^ ^3 

CO o, 4-< 

« s § 



5 -° 



o o .2 

C TO 



TO t_ 

_a o . 
2 4J "o 



TO cj 
bO 3 
> "TO 

o 2 



>, CL > 

8 > « 

CL ^3 T3 



8 



N > o 

TO -Q c 



8 8 § 

£ -9| 

5 -5 § 

co ■— a 

&-| « 

c _ to 

1 o «° 
-jr "O 
£ to a> 

2 £ 
-8 &c2 



>■ CO i_ 

_C to J- 

« -g 8 

o ti « 

4-i" 4-* *^ 

TO TO ^4— 
OOO 

OO — 

E E % 

TO CD c 

to to 2 

to to c 

E E 

.2 .2 > 

£ £ t? 

2 2 8 

c j: it 

O O TO 



■5b 



-.p tO 

2 -d 

0> 0> 

Q. .b 

O CO 

g £ 

to co 

m — 



to N 

Q- c 

t" ° 

mL o 

to £ 

CO _Q 

o ° 
w 

« ** .„ 



o c 

o "J 



■a o 

<2 « 

— hO 

CO 

1 8 

•43 a> 

■S • 
Q. > 

£ * 

c -Q 



-6 w 

O CO 

it 

-Q C 

* -s 

II 



s ° 
11 

O <o 



u (1) 

^ -o 

CO CTJ 

5 E 

£z to 

si 

' E 



« b <d ~ 

to o -t> q 

■- to to -m 

■g ^ % v 

o .2 « « 

°" >■ £ o 

■*-» 4-* _ Q. 



.i= o • = 

O *C +- 

Q- _Q U) 

> 55 "= ±» ^ '>< 



CO 



— CO 



it 



o 1= 
to '« 



.to o £ 

<5 to +J 

. CO 

x ■£ > 

03 c: co 

* s •» 



-= ^3 CO C 

o ^ 

! 8 

T o 

It co 



<u ^ -a 

e « - £ 
« 1-9.8 

M_ O — *0 

°5 E « 

X <D 

co .<£ +i >> 
.2 v 

« CO C 



O 

3 e s 

a> to 

- 2£ 

-a « .t» 

g 5 w , 

t-> t *» - 

5 o E w 

8 ^ >. .5 

"« a ^ 

.£ g 8c 

« H <" 

« $ o c 

S « -c .2 

a. <u 5 {5 

J! c g £ 

? » o 

> Jr > O 



5 

E 



o 

■o o 

cO 
b0 



u- « >. « c 



— «D >. 



> o 

O o 

o 9 



^ +f — 5; a> n ■ — 



. — Q 1— 

5 P 3 



i l-s 

5 j= o 

CO +J 

g xi -a 
" a> a) 
~ co c 

'Go 

„ ^ CO 

co u 



5 E 



w 2 



0) 



+j co 



. _ CO CO 

w 2 (o 

'5 .c c 

a- g «o 

c +s E 

o <0 0) 

6 8« 



* s s « 



o o ? « 



CO 



^ <— l_ 

W> 0) XJ 



<u O o o 

00 " s s 

-d o S, «« 

<u <u o > 

-a = 0 <u 

CO *» c 

o <!£ t! 



o 

^ -m > a 
- 2 ° » 



g-i 



o 

£ O o 



CO flj 

"g c 

II 
l-S 

CO c 

h O 

c "J 

qj JO 

O <D 

C »- 

s « 



2 CO 
CO -o* 



o <o 



,y E 
^5 



— to 
O CO 

to (-, 1c 

p I- 

8 -S3 

0+3 
"2 £ 2 

"-go 

s * e 

_ <o o 

O 

O CO 



- 0 ^ 

to aj 
« S -t; 



£ 2 g E 3 5 



1 



s 2 



^ E 

O <D 



53 

to X- 
co O w w 

2§.£ S? 



C O ^ = 

co i2 c- 
0 ti w o 

• * o ^ 
o" w -c 

5 3 < ^5 



•5 .2 

3 « 

V- > 

co 5 

^ o aJ 

Ci — >> £- 

% S^s § 

l° a> <d 

- ^ % > 



8 ° 

to CO 

i- (0 

0) c 



E _a 
E 

2 ' 



•0 



bo "P 
.E o 

CO o 

tt) J2 

D. CO 

0 c 

co o 
a. +j 

« o 
w -5 



O <D 

o > 

.2 | 
2 X 
> <u 

II 

— bO 
CO c 

■11 

111 



.bi CO 
E <d 



il 

5 O 

c o 
o « 
o 



2 la 
> o 



^ c 

to O 

S 2 

<u CO 
T3 



§ ° 

o ^ 



<o 55 



o o 
a> -a 



o _ -m 



1 „-§- 

>» j- « 
00"- 

« e 15 

>i QJ - — 

"o l_ CO 

Q. * 2 

■0 .£ o 
5 OT o 
to oj 

. -C 

o £ 5 

O "O c/> 
o c to 

O -M 

W S .2 



1 ^ o 
o c c 

r\ »= S 



<D C 

= <D 

o > 

o bb . 

X 

<D O 



co 5= ■ 



45 3 



1- c 
CO CO 



^ rj <u C3 
t- -a c '« 
0 3 « 



t3 d P 2 \ 

4- -M 5= r IL 



P-S 2 



O CO 



Si. co "o c 



< s 

O e 

in ~" 
iu 1 _g 

to" = 

"S 



2- "« 2 
£ p p 



= ■- O "S > > ^ O 



2 2 5 

c *- +J 



S 0 -3 5 

J2 0 c o 

to _c <a _ 

- h- _> co 

>■ , — . to " 



, — , to 



.2 
o to 
E 



tU TO \_ 

vi COO 



4-> M 

s g 



o o 



2 5 , 



o ro 

ti Z 

■-P c 



CO S 

c o 

8 6' 

.E O 

C CO 
(D <U 
0) 

3 bb 



d) CD 
<D -C 

0) ^ 



o -5 

o *^ 

_ CO 

I < 

w -ri 

I 

o .0 
o 



0 J5* +-> °- - 
> 0 ^ 2 

m O to 

CO •— L. 

< la to 

C 3 « 

to E 

1 S 2 

■5 to O 

« ~° E 



-a a. 

6! 



« -o 

c o 

o m 

g co 

to TJ 



^ s 

bp _> 

=1 2 

fl) > 
<U CL 

O 4-» 

X to 

CD o 



E bO o 



CO -M VJ3 (TJ 

01 ™ ^ 

c a> to 

« c ^ 

O M £ 



c to c co to 

to > .i= Q 



_ 0J 
(Q 

2 o 

£ i2 

to CO 

« s 

CO o 
hO to 

O CO 

St « 

|! 

< o 



; -O ° J- 
: to .«> _q 

; _2 o -£ 
L > c o 

M 

: q. to v 

! 8 I ' 

" _>» 
— O 
_to Q. 
>> ~ 



2 > 

5 .0 fc 

a- c 

O -Q 

co J3 • 

«> jt 

-Q 1o ' 

= o 

1 2 

E o 

up « 



5* 

bO *f 
E § 



o 



£ 0 



S P °3 



CM 

o "a 

o .c 

10 ^ 

^ to 

n' to 

-3 « 



to O O to 

-a o o -o 



O 



CM o 



o5 >> 
^ o 

' - 2 



■i > « 



O t co to 

a 8 2 S.5 



4) to 

^ -E 



0 o 

« £ 

to to 

<u o 



o5 

'I s 

0 -o 



Q. to 

i i 

O o 

■3 "5 

ll 

to o 
.2 c 



-2 3 



to to ^ 

e ^ 

O _ M- 
CO to O 
■M 

r fl c 
-C o 
• — 1 Q. • r; 

I C Q. to 



-c: o 
to 1 
2 I 



<u co o x "2 <u o 

5 2S w i clS 



: 5» 
o 

I 

-s 



Q. 



.2 




s 



I 



.2- 
3 



hi* 














* 


s 




s 










M tt s 


m 


* 

m 






to 


to 
























to 










<» 
e 
« 




1 












a 




a 












£ 




I 






w 
m 






C4 




OS 


*© 


to 


CO 


00 




CO 




to 


1 


1 








■o 






« 


pcy 


-«* 


eo 


■»*» 


TO 


CO 
CO 


•w 

co 


CO 


CO 


CO 






CM 






1 


t 




CO 






3 

« 


o 


a 


■«— 1 


s 


8 




s 




ge 


s 


s 


2 


s 






? 


s 


s 




! 

5 

o 


s 

g 


S3 


«* 


Tf 






t- 


r~ 


CO 


CO 


to 




n 


OS 


o 


o 


CO 


s» 


1 


1 


*^ 




s 


CO 






to 






JO 


s 










IO 




f 


f 


i 
S 


a 
S 


© 
m 


* 






< 


n 




m 


< 


PC 


< 


m 


< 




-< 


m 


< 


pa 


< 


pq 


1 

□ 


i 

D 


m . 

5-° 






eo 




ia 


CO 




*> 




o 





tO 0) 

§ s < 

«> tO 
O " JJ 

u 2J " 
to o bo 

tO 

w -5 

; c to | 

« 3 m 

, tO CO 
I tO tO - 

: 2 ° "o 

; q. « « 

: C « 2 

: to w <g 
' +j <o 5 

'Set § 

1 to ° = 

CD (A 

: to « *" 

> s ti — 



4) 2 s ? 
-C o 

+J LO 



3-6 



.£ - m u- 



E 

2 3 

£ 3 o 

3 5 « 

to to 



O 

5 ' 



u 

<D * <D 



-.2 »0 

W cP 



« & " 

O i_ 

LO 0) 

i <e 



CJ bo 

O C v-J . 
Vi to 



c +- 1 

CB O 

"O c 

« 17 



-i 

tn >» 

° « 

o q. 



5 42 



2 co 



1 1 



O 

5 

_ 

to u 
tu 
to 



L V O O 

.<2 ^? 
tfl o 



"or-' 



is 

* 5 « S'g 

o 



' jo to 

*- to , 

J? s. 

+J o 

to a> 



2 5 



o <u 
2 ^ 



v to 
I t! 

O (0 

V+- Q. 

CO +J 

to to 
-a .« 

it 



■2 fc 

<o o 

1 = 

— tD O 



0> t0 1 4-» 



2 to 



■M =5 « h « 



s 



L O " 

43 o CD 

to 53 "3 

" ^ = 52 

s -d 5 

, -a c c 

to <u to 

•C to . 



to r> a> 



o <o 
i — 

-o c 

c o 

to CO 

«? g 

X « 

tO 4-1 



to .2 «> — 
5 w cSS 



s * s 

V- 

O 



5 a- 

O « 

to ^ 

to c 

<D 

£ "° 

bb o> 

-a ^ 
O 

CO i- 

^- a. 

<u 

° S 



StD -M 



0) 4_j , i to 



5 <3 

tO <D 



»- C 



3 in 



« « .2 JO I 



"O O J> W) _ 



CO O 

E g 



to « 



° 5 

(O u_ 

2 o 

5 ca o — "o 
m » P 5 S 



o q 



'bo 



I 

■E5> 



HSl 


4? 






W « » 










a 
m 

41 

© 




i 


j 


i 




5 


eo 


I 


CO 

S 






i 


m 

i 


s 

I 


a 
« 

A 

i 


% 

V 


I 


1 


o 
3 


i 

3 










CM 


CO 






9 


I 




AM 






















# 


i) 

A 

o> 


« 

W 


m 

A 
H 
«v 




« 

A 
1] 

A 


« 

n 


ft 

M? 
IB 


i 


m 

A 
11 
A 
* 


K 






«i 


ia 




s 




1 


us 


S 


>. 

s 

A 




£ 


i 


I 




& 




I 






K 


S S 




8 


a 


■c 


«* 

rH 
C- 


»o 


o6 


1 


o 

IH 


1 

> 


s 

*. 


i 


e 


a 

6 


1 




Ft, 


a 


1 










Of 


o 


a 






o 






K 






















I 


If 


l 


1 


i 


s 

! 


1 


I 


1 


I 


1 






CM 


03 




•o 


CO 


I— 


CO 


ca 



o 2 °> 

u O to 

bO -Q <0 

.E -o E 



to 

I 

o> ~ M 

£ <D >, 

iq tu _<o 

O to ho 

M- C 

0 tu • J 
to S 

S w P- 

O IJ = 

1 * 10 

"2 "O ^ 

<o «> j- 

* Si 



O -M — 

o o SJ 

_ _o 

« <u to 



r o to 

o ^ L 

* Hr O 



i >- 

S -o -a 
>. w S 

<D C O 
^ C 0) 



E € ti 

W L N ■ 

to _c p 

5 « § 
bp 

c r: « 



to c 
c o 

•C -+3 Csi 



- to 



o to a> .e 



o to .2 

fe * g 

Q- O- to 

■o "aj ho 

§ w * 

(O J 3 

« o 

^ -c "1 

E o * 

\ to f-- 

bo to g 

in o 

£ -o o 



§ 2 



^ <o 



« to I 
*> 75 .£ B o o 



to to " 

* to to 

g ^ c 

O > CO 

o s t: 

m c j) - 

C.2 w ■ 

•43 to .E 

J2 io -m 

a. > - 

m- £ bo . 

0 z = 



e 3 

.*2 ^> 

2 io 

E E 

8 ^ 

to — 

< d 

to O 

o a) ^ c 



. N to 



co -C 

Q. tO 

E * 



il to to 

to o _ 

i £ '3 

■5 tfc € 

S « 8 

"o .E 0 

» E > 

to o 



o o « 

t! S» to 



bO 0 



0 ^ 

. _ I CO 

_c to to cp 



<o 



to CO "O 

ceo 

tO O 3 

CO co to 

< o_ v> 

r-. ^ « 

CM W-* 

all 



o g 

« i -5 ■ 

£ o to 

III' 

Eto c 

_ bO t 

_E to to 

to c o 



2 ^ 

1 hbN 
1 -2 ^ 
i ."5 
r O 3 
: o cr 

. CM — 

lit 

I LO CO 

! To £ 

• jj *° 
i 3 2 

• 0 £ 



0 c 

to co 

j- to c 

to .2 o 

0 E E 

to <o g 

co -c 2 

bO « -g 

.E "5 <o 

> *_ <o 
o c 

CO JZ <u 

to _>. 

■m to <o co 

Ills 



g 



XI 

I 

'So 



bp 



.9- 

I 



a 

3 

s 




i 


I 


1 


eo 


i 


1 


1 


i 




i 


i 

1 




s 

i 




I 


1 


i 


* 

S 




a 




CO 




ID 


o 


o 


to 


m 

M 

# 


m 

w 


m 

m 


s 


« 

i| 
»N 
%, 


Ik 


« 

le 


s 

H 


m 

\ 

H 

«\ 


II 
* 


*^ 

OL. -3* 




2 




a 




•o 


o 




S 


c? 
°a. 

a 


3 
& 
I 


i 


| 


c? 
a 


3 






I 


1 

> 
Cm 




wS 




■* 

eg" 


to 


3 

SI 


3 


3 


« 


• 


a 


| 


a 

6 


a 


a 

i 


a 

i 


a 


a 
s 


K 
1 

> 

^ 


55 


o 




a- 




CO 

1-1 




04 


3 




*> 

X 


§ 


O 

IS 


n 


is 


1 




u 


as 






! e» 


CO 




IS 


no 







* 

s 

* 

IK 

e 
« 


■ 


1 


i 


1 


1 


' 1 ' 


«S i «5 

a • a 


i 


■ 


1 | 1 


1 


1 


- 


1 




CO 


GO 






eo j to 

t-i 


<p ; to 


CM 




•-i • 
w-t : 


CO 


w 




t~ 




CN 
CM 


co 


eo 




*o • »c» 


« ! s 

s 






co : cp 


kO 




t- 


CO 


o 


s 


3 


■v 


CO 

e- 


S 1 P 
1 


o I a» 

t- : «o 


3 


s 


— < • TT 


CO 

c— 


r- 
t- 


t- 




IK 






CO 


CM 


; 

— j — 


; 

«t> eo j CO eo 

I 


CO 


CO 


•O j lO 

I 


rH O 


<— ) o 






l»i 


CM 








; 


j 


to 


3 


— i ! os 

m 


en ,_, 

«-J CO 


Ss 


if 


o 




< 




< 


CQ 


< 1 co 








< ! n 


< 




< 


n 






ex 


«o 






(O 







V 
w 

I 

i 



i 

i 

CD 

k* 

CQ 19 



5* X 

. d 
JR i 

?3 



-M _ 

^ H 
XI _> 

mm 



S 23 

si 



Q. 



C W 

o 5 

+3 5 

TO j_» 

ho ta 

-M O 

to u 



O 

a 



> 5 fc 



^ > 



5 >. 



_ o 
§ if 

m e « 

c o x 
^ tf m 

S. w -s 

co E 

to 5 c 
<u +j 



(U o 



CO CD 
2 - 



<0 _C 



E 



J 5 
c 

n 

h c a> 



1 J 

> W> 

Si 

o S 

5 « 



o « -c 

r 5 m 

= « k. 

- « + j 

<» S- ° 

CO O <D 

-Si- 



.2 fc _ 

S O E 

o -a c 

u a _3 

«> ^ « 

-c <u a> 

■*-» « *» 

-Q <D 

^ O _C 

H= w ** 

-Q CO C 

«+- .9 o 

« S 8 



bp £ 



5 § 

c ° 
o 

« c " -e 



2 o 



e « « 

E 2 o 

2 °- Q- 

■M .= "O 

.£ "o S 

c -e 

co a • 



<u 2 S 

w £ « 

"i <u °- E 

S « c c 



1 c - 



^ ^ ^~ 5 

^ ^ 5 ° 

O to a> .2 

a* n o ± 



U- CO 
° «J 4) 



5 -S 



- 5 



§ ^ E 



E -m 
S -6 



E o 

o c<o 

" s 

<0 " — i 





* m m m 


da » he 


* 
* 

I 


* 


o 


o 


o 


o 


o 


o 


o 


o 


o 


© 


o 


o 










X 


X 


X 


X 


X 


< 


* 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


© 


o 


o 






x 


x 


o 


o 




o 


« 

* 

Bh 


m 

E 

It 

s 


o 


o 


o 


o 


o 


o 


o 


o 


© 


o 


o 


© 


X 


X 


< 


o 


X 


X 


X 


X 


i 

o i o 


« 

i 


o 


o 


o 


o 


o 


o 


o 


o 


o 


© 


o 


o 


X 




o 


© 


X 


X 


<d 


X 


o i o 

1 
1 


a 


© 


© 


© 


© 


© 


© 


© 


© 


& 


1 

© 


© 


© 


o 


o 


© 

- 


© 


X 




© 


o 


j 

© i © 

i 
: 




e 


s 


s 


Q 
M 


s 


s 


o 
ei 


o 


8 


s 


o 

lO 


* . 






eo 


■* 


■o 


to 




CD 




o 




Si 




33 a 


CO | S 






e 


3 j S 


S | §5 


CO j S 


2 


s 


t\ § 





E 



<o 

CO 



^ M 

«0 



E 5 
5. 2 



tu 

iJ £ 

co to 

i § « 



E- <U — <U 



-S i £ j 



^ E 

CO <0 



o o 

>» <o 

2 5 

<D to 



P. .UJ. "ST o 



-2 .E 

tkO c r— i 

ex co L— j 



8 



I 

•63) 



a 

Q- 



O LU 



> 

C Q. 

O C 

u 5= 



c jo 
.E o 



ho en 

.E bo 
-o c 



E 2 

<D +J 

O _^ 

_C — ' 

-° c 

(A « 



CO t 

5 * 



J5 ^ , <u 

-Q to > ■— 

xj <U 5 * J 

«> ° ® 



O F x 

J- t 1) 

o ^ <u 

O "g O 



o 3 



-Q C 

-M .2 

(U co 

<D O 



m 
«* 
in 
© 
m 
m 
m 



a. 5 -£ 



</) o 



» 

IK 
C 

© 
m 

H 


as 

* 


© 


© 


o 


o 


o 


o 


o 


0 


o 


o 


© 


© 


© 


o 


o 


Q 


« 

* 


© 


o 


© 


o 


o 


o 


o 


o 


o 


o 




© 


© 


o 


o 


© 


« 
s 

■m 
e 
* 
m 


*s 


o 


o 


o 


o 


o 


o 


o 


o 


o 


© 


© 


o 


o 


o 


o 


o 


* 
* 


o 


o 


o 


o 


o 


o 


o 


o 


© 


© 


© 


© 


© 


© 


o 


o 


* 


o 


o 


o 


o 


o 


o 


o 


o 


© 




o 


© 


© 


© 


o 


o 






g 


§ 


s 


I 




§ 


s 


m . 

a* 










to 






AO 




3 ! 9 
i 




9 


3 


s 


! 


5 1 S 

i 




8 




3 j S 
• 



CO — 

<D 

<D £ 



.2 a, 
2 ^ 



E 5 

si 



o a> 
O c o 

Q. O C 

<0 '« « 

h t « 
° o £ 
a) u i+i 

■1 » £ 

owl— 

1 1 § 

£ S 2 

a, °- <u 
-a a. 
-2- c o 

« «= « 
on 

J <° O « 

. •— flj 

^1 1 



ifc O to 5 <D 



P — = 2) 



E -Q 

<U =3 L_ 

^ <o to 

° ta 2 

5 « s 

it: .t! o -= 



£ 5 
p +j 

_ _b a) 5 

1^8 

a> <o w c 

° 5 S .2 

c .2 „ oi 

.« <U 4) > 

</>>*- c 

JU c 
»- o 
c o 
,2 a, 



<5 o « « 



"5 w 

is? 

o <t > 



+j »- Q. 

co a . 

g oil 

£ *° 

-§ « * 

o g o 

3 10 <D 

T3 £Z ^~ 

a> <u o 
£ 

c p 

40 to 

<D 0) 

'x <u 2 v 

XJ _ _Q Q. 

>» O 3 <u 

_C CO CO L. 



o 



<u - .i= 
c -o 

1? ° c 

^ S to 
• c ^ 

<D -Q O 

o >| 

q= -a ^ 

<u <u <5 
So™ 

^ -3 tf 

o 2 « 

2 « -.p 
& « t> 



> cj *° 

-D ^ O 

3 m 

3 5 2 



2 S 

■§..2 

§■ <3 
o 2 

o « 

oi 
a> o 
to '« 
-c o 

« o 
O O 

a. w> 
bo ~ 

^2 



£ <a 

2 4) 

H 



5 2 

*£ 

-a o ■ 

bo _c 
c *J 

i g 



.> £ 

co o 
g ^ ' 



<« to 

.£ -M 

si 

co p 



— h O 



< E 



£ o 

c _ 

<u <0 

to c 

0) o 

°- c 

CO <u 

•- > 

J s 



a> 
2 



I 

< 




< 



CO 
LU 
O 
h- 

o 



— o 

? — ^ CD 

• « -r" r> 



CD $ O 



•5 



t— CL CM CO 



Q 

LLt 
< 




5 



